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public health is i-ren first place in the enumeration of 

general cooperation between medical men and meteorolo- 
gists in the investigation of many problems as yet unsolvod 
concerning the relations of climate and health. Few 
m e d i d  men have a sufficient knowled e of met,eorology 
and climatology to enable them to nia a -e the most effec- 
tive use of the available meteorological data, and very 
few meteorolo4sts are competent to deal with pliysio- 
logical and meaical relations. As one step in tlie direction 
of this much-needed cooperation, far more general 
instruction in the principles of climatolo y should h 
given in the medical schools of the United hates.  

The main features of a “ oood” climate &re considered. 
NO "perfect" climate can t e  found, equally good a t  all 
seasons, or for all seasons, or for all persons, either lt7ell 
or ill. The well-known hea.lt1i resorts have, in addition 
to their special climatic advantages, many other assets, 
such as ood hotels, expert ph-ysicans, outdoor diversions, 

The leading health resorts of the United States art? 
ouped under the following divisions : I. The eastern 

fnitecl States; 11. The Rock Mountain and Plateau; 
and 111. The Pacific const. E 4 0c1i of these suhdivisions 
has certain essential climatic characteristics which are 
eculiarly important, iu the treatment of special disea.scs. 

f’hus, in the eastern United Statns, the southern winter 
resorts are favorable for convalescents; for those suffer- 
ing from nervous debility, and for diseases of the organs 
of respiration. Colorado, Arizona, and New hlesico ofier 
special advantages for tlie open-air treatment of tuhercu- 
losis of the lun s. The southern Pncific coast, with its 
equability, its siort rainy season and its mild winters, 
has been wonderfully beneficial to many invalids who 
need a less stimulating climate, aiid one of fewer marked 
and sudden changes, than can be found in the north- 
eastmi part of tlic? country. 

the practical app k ications of our science. There is need of 

and the 5 ike. 

COMPARISON OF TEMPERATURE AND HUMIDITY DUR- 
ING 1920, WITH THE MEAN AND THEIRRELATION TO 
COMFORT, AT ANACONDA, MONT. 

Being the local observer for the United States Wonther 
Bureau, I recently summarized the data for Anaconda, 

EMPERATUR€ P.9 
WO. l.-Temporat.im and aumicuty durlng 1920 and the mean for 10 para at Ana- 

conda, M a t ,  

Mont. for 10 years past, and found that there is a very 
logicd relation betweon our temperature-humidity figures 

cluriiig this year’s niild wcathar seas311 and the comfort 
of the season. A number of other men with whom I have 
tnlkerl agree that the past spring, summer, and early fall 
gave us the most pleasantly aweeable period that we 
have had for a long time, aud f ani convinced that the 
t.enipernture-1iumiclity rel:itiom, eshihi ted on the inclosed 
chart, lnrgoly account for this. Each point plotted for 
1930 it ,resents the avernge for a single month, Febru- 
ary td’heptcmber, inclusive. Tho form of the “ lo-year 
average” cui7-e is very different. 

The mont.lily figures nre plottod in figure 1. 
We atre situated on a niountnin vnlleg, three-fourths of 

it mile wide, at  nn ele;-at.ion of about 5,300 feet; aiid 
during the spring, summer, and  fa.11 commonly have 
breezes, of moderate relocihs. Our wind records, from a 
recording anemometer, however, lime no bearing on the 
comfort problem, ~9 the instrument is placed a t  a hi h 
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elevation above tlie town €or special reasons.-C. B . 

RELATION OF MALARIA TO TEMPERATURE; 
[Rnprintcd I r m  Thf Mfkoroloqiml Mugn:irrp, London, Nov., 1920, pp. 225-?S.] 

A paper on t,he relat.ionof temperature to the occurrence 
of malaria in England appears in the Journal of the Ro al 

Angus Macclonald, 0. B. E., R. A. M. C., has examined 
English t,eniperntures records from liG3 to 1919 in con- 
junction with nialuria prevalence, slid estimated the 
probabilities of c.ontinuous endemicity of the disease in 
the ast in t.liis count,ry and of its occurrence orrecurrence 
in t.ie P present,. It will be remembered t,hat a disease 
is endemic. when it continues wit,hout t,he importation of 
germ carriers from other locdities. 

The mem isot.herm of 60’ F. in the Northern Hemis- 
sphere hss long been considered the nort.hern boundary of 
recognized edeniic malaria, a.nd on the whole the disease 
increases in intensity toward the Equntof. The ohserva- 
tion of epidemics just.ifies the assumption !hat for the 
development of nialarial infection in countries occupied 
by the anopheline mos uito, this mean temperature, 60’ 

t.here ha.s been no definite change in the t,emperature 
conditions in England; the mean of the. whole differs 
little from means taken for casual decennla throughout. 
The four years 155G-1859 presented u seasonal malaria 
potentiality far beyond normal; on only 7 of the 50 
years, 1841-1S90, was the required monthly mean 
reached in each of t,he months June, July, and August, 
nnd of these., three were consecutive years, viz., 1857, 
1555, and 1859. It wn.s In t.liese years that the last 
widespread and intense occuFence of malaria occurred 
of which we hnve record 111 t,his country. No other com- 
parable record of continued high temperature existed, 
the nearest beino 18‘25-26, when there was a marked 
occurrence of maywia, and 180s-9. Furthermore, 1860 
wn a phenonienctlly cold yenr and officlal recognition of 
entlemic ninlarin ended suddenly in that year. Green- 
wich records are used as representing the south of England 
and difl’ering but little from t>liose of the Fen district. 
Evidence of indigenous malaria north of the Humber is 
very rare. 

The period of greatest importatipn of malaria carriers 
(i. e., persons already infected) in hlstory was 19113-1919; 
the disease developed considerably in 1917-1919 in those 
mont>lis when the requisite thermal conditions obt,ained 
and in approximate roportion to the estent of these 
conditions. The out B reak was more severe in 1856- 

Army Medical Corps for August, 1930. The aut.hor, 3 9 aj. 

F., is necessar over at  Y east 16 clays. These mosquitoes 
are widespreac i in England: During the period 1763-1919, 
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1859, in spite of the smaller number of carriers, because 
of the more continuous high mean temperature of tlie 
summer months. 

Elevation of temperature does not occur in England 
with the regularity and continuity necessary to maintain 
endemic malaria. When the necessary coincidence of 

carrier import.ation and high mean temperature occurs, 
h0t.h epidemic and endemic niala.ria may break out for a 
liniited tinic in liniited areas. Many other factors affect 
the disease, and t.he living conditions in England over 100 
j7eai-s ago nitiy have been more favorable to its incidence, 
but the t.emperature factor is essential. 

THE RATE OF ASCENT 
1;y C’apt. 33. 

[Signal Corps, W3:hitlgtr. 

The factors thnt control t,he rate of ascent. of pilot h l -  
loons may be divided into two classes: (1) Those tlitit 
relate to t.he kind a.nd urity of tlie gns used, d s o  to t.he 
shape, free lift,, rnn.twi3 and surface of the bi$!o(iii, wid 
(2) those that. re1at.e to tlie atmospheric: concli t.ions pre- 
vailing at  t,he time of tlie nscension, with pnrticulilr reIer- 
ence to temperature dist.ribut,ion ant1 air niovenisnt.. Tlio 
air density, viscosit,y, etc., arc considcrd only intlirect.ly. 

The factors included under t.hr first, cliiss may be stiiclicd 
within doors. Dines, Hergescll, a.nd ol,licrs haw nicide 
such studies. Some esperiments along this same line 
have also been macle by tlie Signal Corps, United Stntc.s . The fact stands out, however, t.hnt in spite of &zi painstaking work by a number of inrestigators 
satisfactory information relatire to the resistance en- 
countered by large spheres in motion through air is not 
yet available. 

The results of t.he experirnent,s made by t.he Signal 
Corps indicate that, for the sizes of the bdloons used, the 
air resistance to t.he motion of t,he bxlloons varies a.p- 
proximate1 as the 1.6 power of the speed and a.s t.he 

o ? these results and comparing t.1ir.m with observations 
made by the two-tlieodolite method a formula wns pro- 
duced that gave t.he rates of ascent for pilot balloons that 
were in better agreement with observed resu1t.s in the 
United States than any of t.lie forniulas heretofore used. 
An ob’ectionable feature, however, to the esperiment,s of the 
S’ ai Corps is that they were made by dropping weight.ed 
bxoons instead of allowing gas-filled balloons to  ascend. 

Since the cube of the diameter of R balloon is propor- 
tional to its volume and, therefore, np )rosimatc~Iy pro- 

ascending a t  a miform rate is equal to the air resistance 
of the balloon, the terms “ t,otnl lift” mid “fret? lift,” 
are used in the forniulas instead of the cnhc of the 
diameter and the air resist,tince, respect,ively. Formulas 
for the rate of ascent of l~ttlloons are: 

s uare of t. Tl e diameter of the balloons. By nitiking use 

portional to its total lift, and the free \ ift. of t~ hdlOoJ1, 

Dines. Rouch. Herewell. 

Where V i s  the rate of ascent,; K, I<,, and arc con- 
stants; 1 is the free lift, and 7. is the total lift of the 
balloons. The latest constant published for the Dines’s 
formula is 84: for the Rouch forniula 43. The value of 

in the Hergesell formula is not given hut a chart has f een published showing the rates of ascent of l~alloons 
of various weights and free lifts. The Signal Gorp.;, a t  
first, adopted a value of 71 for the c.oastant of the hignal 
Corps formula. This constmt WRJ, a t  the h i e ,  tictu- 
ally computed to be somewhat greater than 71. Atldi- 
tional observations indic:itc thnt a constant of 73 fits 
the data in hand somewhat better and has, therefore, 
been use,d in tho latest work. 

A comparison of these formulas for balloons wcighing 
50 grams with free lifts varying from 0 b 300 grains is  
shown gra.phical1y in figure 1. 

OF PILOT BALLOONS. 
.T. SHEItRY. 

t I .  rj. c., IJW. 11, i a n ?  

It. is n iiiorc diIlicults mat tcr t h n  it is orcliiirlrily sup- 
posed to 1)c t.0 corn ,arc tlir rrites of uscrnt as giv-t.11 by 

Irw i r  1)y tlie two t.!ieoclo:itc n;et!icid. 
t l i r  forniulns with t I i r  cictii:d r:itvs tis rlrtcrniiiietl in tlie 

FIG 1. 

Observntions made in the TjTnit,ed States inc1icat.e that 
the r:itc 01 tiscent of a balloon may change considerably 
if t.hcre is a change in t.he shnpe of the bnlloon. It has 
been found t,liat t,he hmging of small weights to t.he 
neck of n 1)allnon usually increases it,s rate of ascent.. 
This is prohctbly due to tlie fact that balloons manu- 
fnctiired in the United 3tntt.s usuidly inflate to a sonic- 
what oblong sha e, the great.estr dinmcter being through 

t.0 the tire!< of the balloon ctuiscs t.he I)alloc,n to ascend 
vvit,h i t s  sniilllest cross sec.tion perpendicular to its 
direc t , im of mot.ion nnd thus with the least resistmice 
for its size and speed. The hanging of weights to the 
iieck of the balloon also teiids to produce a st.reamlinc 
body and the reeistaiice to the motion of t.lis billloon is 
thus fiirt,liw decrensecl and the r:? te of ascent thus 
iiicrcaseil. 

It wiis also found that the ratc of ascent wa.s furt.her 
increased if t.he balloon wn.s fastericd into t.he lnrge end 
of 11. paper conc. The balloon thcii ascended with the 
invert,ed cone hsnging clownwn.rd, thus holding the 
smallest. cross-section wea of t.lie balloon perpendicular 
to its direction of motion ant1 at  the same time pro- 

tlie neck of the P ~alloon. The hmging of snit111 wrights 


